GTPase activation of elongation factors Tu and G on the ribosome.
The GTPase activity of elongation factors Tu and G is stimulated by the ribosome. The factor binding site is located on the 50S ribosomal subunit and comprises proteins L7/12, L10, L11, the L11-binding region of 23S rRNA, and the sarcin-ricin loop of 23S rRNA. The role of these ribosomal elements in factor binding, GTPase activation, or functions in tRNA binding and translocation, and their relative contributions, is not known. By comparing ribosomes depleted of L7/12 and reconstituted ribosomes, we show that, for both factors, interactions with L7/12 and with other ribosomal residues contribute about equally and additively to GTPase activation, resulting in an overall 10(7)-fold stimulation. Removal of L7/12 has little effect on factor binding to the ribosome. Effects on other factor-dependent functions, i.e., A-site binding of aminoacyl-tRNA and translocation, are fully explained by the inhibition of GTP hydrolysis. Based on these results, we propose that L7/12 stimulates the GTPase activity of both factors by inducing the catalytically active conformation of the G domain. This effect appears to be augmented by interactions of other structural elements of the large ribosomal subunit with the switch regions of the factors.